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• APM is Converting 
Engineering knowledge,
Experience and Data
into management information to 
support corporate decision making

• Asset management is defined as the 
set of coordinated activities that an 
organization uses to realize value 
from assets in the delivery of  its 
outcomes or objectives. 



Key Benefits of Asset Management

• Performance improvements
• Cost improvements
• Management of risk
• Assurance of business growth 
• Reliable decision making
• Enhanced stakeholder confidence through compliance and 

improved reputation
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ASSET MANAGEMENT



Key benefits of adopting ISO 55000

•Availability, Reliability-Service level targets
•Public safety
•Staff safety
•Unplanned costs
•Environmental impact

AM is not 
“Performing 
the best we 
can" 

“Doing what is 
necessary to 
maintain the 
balance between 
performance, cost 
and risk, 

-given company 
business values“ 



Asset Data and Knowledge

CBM

Asset Investment Plan

Achieve Optimum Economic 
Performance

Health Index Probability of failure Consequences Risk

• Asset health index (HI) 

• Probability of failure for each asset 
(POF)

• Consequences of failure
• Financial risk
• Run future scenarios and options



Health Index

• Systematic collection of available 
information to define asset condition, 

• Practical knowledge and experience of 
assets 

• Derive a Health index (HI) for each asset



















1.Dielectric Withstand Test

2.Very low frequency (VLF)

3.Seath test

4.DC Insulation Resistance

5.Partial discharge

6.TDR



Water Trees in Cable Insulation
• Increase in tan δ over dry insulation
• Tan δ increases with voltage
- Drift of the water dipoles is non-linear





CABLE MTD DATA AFTER CABLE 
TERMINATIONRemark

CABLE MTD DATANumber of 
cables 

NO. OF 
CORES

BYRBYR(1/3)

0.4950.5620.571Retermination done31.654294.32112.3113

0.9170.4740.24413

0.2740.250.26813

0.970.9550.866Retermination done1980.13913.61121.113

0.3030.3430.24413

1.541.3551.531Retermination done8.93747.05115.02813

1.8621.8441.94Retermination done4422.11841394.6313

0.7557.05411.24813

1.03711.0261.04313

0.450.50.516Retermination done123.0953.85699.36313

2.5471.6641.73913



VLF DATA TREND-HIGH MOISTURE 
CONTENT



Water Trees in Insulation



Operating at risk with indication of aged dielectric 



VLF DATA TREND AGING –High Risk
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Manufacturing imperfections 
(i.e. voids, contaminants), 



IEEE MV Cable Field Testing  

IEEE 400  - 2012

Guide for field testing & evaluation of the 
insulation of shielded power cable systems 

rated 5kv and above

IEEE 400.1

Field testing of 
laminated cables rated 

5kv and above using DC.

IEEE 400.2 – 2013

Field testing of shielded 
power cables using very 

low frequency VLF

IEEE 400.3

PD testing of shielded 
power cables in the field 

environment









Partial discharge measurement
• Partial discharge measurement in accordance with 

standard IEC 60270.
• Partial discharges (PD) occur at faults in the cable
electrical trees,
joints and terminations

Water trees, made visible through 
colouring

Electrical trees



Un-conventional Method
 This methods use 

HFCT (High frequency 
Current Transformer)

HFCT Sensor -140mm

HFCT Sensor-39mm



Void                                   Internal PD



Thermal

Excessive conductor
current for a given
environment and
Operating conditions



Due to the symmetrical 
configuration of power 
cables: 

• Each PD event 
produces two equal 
current pulses,

• i.e. Pulse charge 
magnitude q / 2 
travels away from 
the PD source in 
both directions,

TDR Method



TDR Method

Principle of the PD fault location using the time domain reflectometry,
cable length 1705 m, PD site from near end 1297 m 

Principle of the PD fault location using the time domain reflectometry, cable length 
1705 m, PD site from near end 1297 m











ISO 55000

It is an improvement of PAS 55

ISO 55000:2014 Asset 

management – Overview, principles 

and terminology (Why)

ISO 55001:2014 Asset 

management – Management 

Systems – Requirements (What)

ISO 55002:2014 Guidelines for 

the application of ISO 55001(How)



Objectives of ISO 55000
Alignment between technical, financial and operational decisions that 

collectively enable the achievement of corporate objectives.

Leadership and commitment from top management in using asset 
management.



Scope of TC 123


